The inclusion of unsaturated fats in pig diets has raised issues related to pork carcass fat quality. The objective of this experiment was to understand how withdrawal from the diet of unsaturated dietary fat before slaughter impacts the composition of jowl fat during the growth cycle and at market. Fifty individually housed pigs (PIC 337 × C22/29; initial BW = 59.3 ± 0.55 kg) were allotted based on sex and initial BW to 10 treatments for an 82-d experiment as follows: 3 dietary fat withdrawal times before slaughter (21, 42, or 63 d) by 3 dietary fat unsaturation loads (DFUL), which includea high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil (HIGH), a high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend (MED), and a moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil (LOW). Pigs were weighed and jowl adipose samples were collected on d 0, 21, 42, and 63 and at harvest on d 82. Data were analyzed using PROC MIXED with treatment and sex as fixed effects. At market (d 82), increasing the withdrawal of dietary fat further away from market increased 18:1 (P = 0.045) and tended to increase 14:0 concentrations (P = 0.054). It also significantly decreased 18:2 (P < 0.001) and tended to decrease 18:3 concentrations (P = 0.081). A HIGH DFUL resulted in the greatest 18:2 concentrations in jowl fat followed by LOW; MED resulted in the lowest 18:2 levels (P < 0.001). Dietary fat withdrawal before market significantly reduced carcass iodine value (IV) measured at d 82 (P = 0.006). In conclusion, elevated 18:2 intake makes lowering carcass IV in the depot fat very difficult and may take as long as 61 d. The withdrawal of unsaturated dietary fat apparently altered the fat depot to be more reflective of fat synthesized de novo, resulting in a more saturated depot fat. Importantly, this alteration of deposited fat composition did not translate into improved belly firmness, depth, weight, or fat color.
INTRODUCTION
For nearly a century it has been known that the composition of fat in the carcass of the pig is reflective of the nature of the fat in the diet (Ellis and Isbell, 1926) . Recently, it has been shown that the composition of deposited fat can be quickly altered when diets differ in the quantity of PUFA (Apple et al., 2009a,b; Browne et al., 2013) . The rate of elimination of linoleic acid (18:2) and other PUFA from the adipose tissue is comparatively much slower than the deposition (Warnants et al., 1999; Xu et al., 2010b) .
Increased PUFA in the diet have resulted in softer fat, which may hinder the ability of pork producers and processors to meet export standards and may also affect processing characteristics (Carr et al., 2005) . Therefore, packers are using iodine value (IV), a measurement of double bonds, as a proxy for carcass fat quality (Benz et al., 2011) . Iodine value can be measured via direct titration or calculated from a fatty acid profile but, in either instance, quantifies the degree of unsaturation in a fat sample (AOCS, 1998) .
Since fatty acids generated de novo are largely saturated (Banks and Hilditch, 1932; Kloareg et al., 2005) , it is logical to assume that withdrawal of the unsaturated fat from the diet would lower the IV. Previous studies have shown that withdrawal of dried distillers grains with solubles (DDGS) can lower carcass IV from approximately 3 g/100 g to approximately 9 g/100 g, dependent on the length of withdrawal before market (Xu et al., 2010a; Asmus et al., 2014) . Browne et al. (2013) concluded that IV reflected how long a specific dietary fat source was fed.
The objective of this study was to quantify changes in carcass fatty acid composition following the withdrawal of dietary fats differing in PUFA concentrations. The hypothesis was that carcass IV declines in a direct relationship with the timing of dietary fat withdrawal.
MATERIALS AND METHODS
All experimental procedures adhered to guidelines for the ethical and humane use of animals for research and were approved by the Iowa State University Institutional Animal Care and Use Committee (number 5-12-7368-S).
Animals, Housing, and Experimental Design
A total of 50 pigs (PIC 337 × C22/C29; Pig Improvement Company, Hendersonville, TN) with an initial BW of 59.3 ± 0.55 kg were randomly allotted to 1 of 10 treatments. Treatments included a corn-soybean meal control diet with no added fat (CNTR) plus 9 additional treatments, in a 3 × 3 factorial arrangement, incorporating 3 dietary fat withdrawal (WD) treatments 61, 40, or 19 d before market (providing a dietary fat feeding duration period of 21, 42, or 63 d) and 3 different dietary fat unsaturation loads (DFUL) before WD: a high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil (HIGH; IV = 122.7; Feed Energy Company, Des Moines, IA), a high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend (MED; IV = 90.7; Feed Energy Company), and a moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil (LOW). After WD, pigs were fed the CNTR diet until market. Pigs were housed individually in 1.8 by 1.9 m pens to permit measurement of individual feed-and thus fatty acid-intake. Each pen had a partially slatted concrete floor, a composite self-feeder, and a nipple drinker. Feed and water were available continuously throughout the experiment.
Diets and Feeding
All experimental diets (Table 1) were formulated on an ME to standardized ileal digestible (SID) lysine ratio and met and or exceeded all specified nutrient requirements for pigs of this size (NRC, 2012) . Diets contained 0.40% titanium dioxide as a digestibility marker. Representative feed samples were collected at the time of mixing and stored at -20°C for later analysis.
Before the study, pigs were fed a common diet similar to the experimental CNTR diet.
Sample Collection
Pigs and feeders were weighed on d 0, 21, 42, 63, and 82 for determination of ADG, ADFI, and feed conversion. Fecal grab samples were collected on d 21, 42, and 63 and immediately stored at -20°C for later analysis.
Subcutaneous fat samples from the jowl were collected at d 0, 21, 42, and 63 by biopsy. The skin was removed from each 10-g lipid sample and immediately inserted into a 7.62 by 12.70 cm plastic bag (FisherBrand; Fisher Science, Hanover Park, IL) and snap-frozen using liquid nitrogen. These samples were then stored in a -80°C freezer until analyzed.
On d 82, pigs were marketed at the JBS plant in Marshalltown, IA, where HCW, loin depth, and back fat thickness were measured. Samples of fat were collected from the jowl, belly (between the 6 to 10th ribs scribe side), and back fat (between the 6 to 10th ribs). All fat layers were collected, vacuum packaged, and stored at -20°C until analyzed. The right side belly from each pig was collected and measured for weight, temperature, and thickness. Total thickness was measured in 2 locations in the center of the belly for middle thickness and at the center of the scribe edge of the belly for edge thickness. A belly firmness test was conducted using a durometer (model 1600-OOO-S; Electromatic Equipment Co., Inc., Cedarhurst, NY), which measured compression of the fat (1-100 with 1 = least firm and 100 = firmest). A subjective belly firmness test was conducted by assigning a visual score (1 = firm to 3 = soft) based on the degree of flop of the belly. Objective color measures were obtained using a Minolta Chromameter CR 310 (Minolta Corp., Ramsey, NJ) equipped with a 50-mm orifice calibrated against a white tile. The objective color and durometer measures were taken in the middle of the belly with skin removed 3 cm from the proximal edge.
Analytical Methods
Fatty acids were extracted from adipose tissue and feed samples (Table 2) by a 1-step direct transesterification procedure (Lepage and Roy, 1986) . These samples were then assayed for total fatty acid content by gas chromatography using a model 3900 gas chromatograph fitted with a CP 8400 automatic injector (Varian Analytical Instruments, Walnut Creek, CA) using a 60-m capillary column (0.25 mm diameter; model DB-23; Agilent, Santa Clara, CA). Helium was used as the carrier gas at 0.5 mL/mm (1:50 split ratio). Oven temperature started at 50°C and increased to 235°C over a 26-min period. The injector and detector were maintained at 250°C. Identification of fatty acid peaks was done by using purified fat samples from Sigma-Aldrich, Co. (St. Louis, MO). Carcass fat samples collected from the jowl, belly, and back fat at harvest were sliced into 100-g samples, vacuum packaged and submitted for IV determination via direct titration (Barrow-Agee Labs, Memphis, TN). Diet samples were analyzed for IV via titration (BarrowAgee Labs). In addition, the total ether extract content of the diets was determined following acid hydrolysis (Experiment Station Chemical Laboratories, University of Missouri-Columbia, Columbia, MO).
Fecal samples were thawed at room temperature, homogenized within sample, and stored at -20°C. Later, feed and fecal samples were finely ground through a 1-mm screen in a Retsch grinder (model ZM1; Retsch Inc., Newtown, PA). Dry matter was determined by drying samples in an oven at 105°C to a constant weight. Gross energy was determined using a bomb calorimeter (model 6200; Parr Instrument Co., Moline, IL). Benzoic acid (6,318 kcal/kg; Parr Instrument Co.) was used as the standard for calibration and was determined to be 6,322 ± 0.65 kcal/kg. 1 CNTR = corn-soybean meal control diet with no added fat; LOW = moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil; MED = high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend; HIGH = high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil.
2 A-V = Animal vegetable blended dietary fat. 
Calculations
Iodine value was calculated from the fatty acid profile using the following equation: IV = (C16:1 × 0.95) + (C18:1 × 0.86) + (C18:2 × 1.732) + (C18:3 × 2.616) + (C20:1 × 0.785) + (C22:1 × 0.723) (AOCS, 1998).
Statistical Analysis
The experiment was designed as a 3 × 3 factorial + 1, with fat level and fat source as the main effects. The "+ 1" was the control diet formulated to contain no added fat, as previously explained. For analysis of the 9 treatments arranged as a 3 × 3 factorial, the main effects of DFUL (HIGH vs. MED vs. LOW) and WD before market (19 vs. 40 vs. 61 d) and their interactions (DFUL × WD) were analyzed using the PROC MIXED procedure of SAS (SAS 9.3; SAS Inst. Inc., Cary, NC) with sex as a fixed effect and sample data as a repeated measure. The above model was also used to determine the main effect of gender. All P-values less than 0.05 were considered significant and P-values between 0.05 and 0.10 were considered trends.
The comparison of the CNTR treatment against the 9 treatments in the 3 × 3 factorial (reported as the P-value treatment) was analyzed using the least square means option of PROC MIXED with treatment and sex as fixed effects and sample data as a repeated measure. Nondetectable fatty acid values were treated as 0.
RESULTS

Length of Dietary Fat Withdrawal before Market Effects on Growth Performance, Fatty Acid Intake, Deposited Fat Composition, and Carcass Characteristics
Lengthening the time of WD from the diet had no adverse effect on ADG (P = 0.566; Table 3 ), tended to increase ADFI as expected (P = 0.092), and tended to decrease the efficiency of converting gain from feed (P = 0.084). Increasing the withdrawal time obviously decreased the consumption of dietary fat, which, in turn, resulted in lower total intake (d 0 to 82) of palmitic acid (16:0), stearic acid (18:0), oleic acid (18:1), linoleic acid (18:2), and linolenic acid (18:3; P < 0.001; Table 4 ).
Increasing the length of WD resulted in decreased concentrations of 18:2 and increased concentrations of 16:0 and 18:1 in the jowl (d 63; P ≤ 0.002; Table 5 ). As hypothesized, increasing the withdrawal time of an unsaturated dietary fat decreased the PUFA deposited in the pig carcass as evidenced by lower 18:2 (d 82; P < 0.001; Table 5 ) and 18:3 concentrations in the jowl (P = 0.081). Conversely, lengthening the withdrawal time increased the jowl concentration of 18:1 (d 82; P = 0.045) and tended to increase 14:0 (P = 0.054) at market.
Extending the withdrawal time of an unsaturated dietary fat source before market resulted in increased saturation of fat in the jowl, evidenced by lowering the carcass IV at market (P = 0.006; Table 6 ), when IV was determined by direct titration but not when the IV was determined by calculation from the fatty acid profile (P = 0.176; Table 7 ). Lengthening the time of withdrawal of the unsaturated dietary fat source did not Other SFA, % 0.0 0.4 0.7 0.6 0.6 1.0 1.6 1.0 1 CNTR = corn-soybean meal control diet with no added fat; LOW = moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil; MED = high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend; HIGH = high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil. 2 No DFUL × WD interaction was significant (P ≥ 0.252).
3 LOW = moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil; MED = high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend; HIGH = high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil.
improve belly firmness, weight, depth, or fat color (P ≥ 0.283; Table 8 ). Nor was there any impact on HCW, loin muscle depth, or back fat depth (P ≥ 0.333; Table 9 ).
Dietary Fat Unsaturation Load Effects on Growth Performance, Fatty Acid Intake, Deposited Fat Composition, and Carcass Characteristics
The unsaturation load of the diet before WD had no significant impact on ADG, ADFI, or G:F (P ≥ 0.750; Table 3 ).
Creating differing dietary loads of fatty acid unsaturation before the WD resulted in different intakes of fatty acids; LOW had the lowest intake of 16:0, with MED and HIGH being similar (P < 0.001; Table 4 ). A MED DFUL resulted in the highest daily intake of 18:0, 18:1, and 18:3, with HIGH having slightly higher intake of 18:0, 18:1, and 18:3 consumption compared to LOW (P ≤ 0.003). The smaller than expected difference between LOW and HIGH was the result of lower feed intake on the higher fat diet, an outcome that was not unexpected. Linoleic acid intake was similar on LOW and MED, both of which were significantly lower than HIGH (P = 0.014).
The LOW DFUL resulted in higher concentrations of 16:0 in the jowl on d 63 compared to MED and HIGH (P = 0.040; Table 5 ). On d 63, a LOW DFUL for any period of time period tended to increase the concentration of 18:1 (P = 0.053) and decreased concentrations of 18:3 and 20:1 when compared with either the MED or HIGH DFUL (P ≤ 0.014). a-e Within a row, means without a common superscript differ (P < 0.05).
1 No effect of gender was significant (P ≥ 0.317). 2 LOW = moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil; MED = high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend; HIGH = high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil.
At market (d 82), a HIGH DFUL increased 18:2 concentrations in the jowl compared to MED or LOW (P < 0.001; Table 5 ). However, no other fatty acid was altered by the increase or decrease of DFUL before withdrawal (P ≥ 0.257).
As hypothesized, increasing the DFUL through feeding a more unsaturated source at a higher inclusion rate resulted in an increased carcass IV at market (d 82), irrespective of whether it was determined via titration (P = 0.010; Table 6 ) or was calculated (P = 0.017; a-e Within a row, means without a common superscript differ (P < 0.05).
1 No DFUL × WD interaction was significant (P ≥ 0.057).
2 LOW = moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil; MED = high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend; HIGH = high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil. Table 7 ). But the DFUL had no impact on calculated IV on d 21, 42, or 63 (P ≥ 0.123; Table 7 ).
Increasing the DFUL resulted in poorer belly firmness measured by both a durometer and a subjective flop test (P ≤ 0.023; Table 8 ). However, increasing the DFUL did not alter belly weight, belly depth, or fat color (P ≥ 0.352). Increasing the DFUL did decrease back fat depth, evident as HIGH had the least back fat depth in comparison with the other 2 DFUL treatments (P = 0.010; Table 9 ).
Interactions between Length of Withdrawal of Dietary Fat and the Dietary Fat Unsaturation Load before Withdrawal of Dietary Fat
Due to pigs consuming more feed and therefore more fatty acids as they increase in BW, interactions between dietary treatment and withdrawal time were observed, for example, in the total intake (d 0-82) of 16:0, 18:0, and 18:1 (P ≤ 0.036; Table 4 ). However, no interaction between DFUL × WD was evident for the total intake of 18:2 and 18:3 (P ≥ 0.144).
Despite multiple DFUL × WD interactions for the intake of differing fatty acids, only a trend for a DFUL × WD interaction was evident in deposited jowl fat for 16:0 on d 63, due to the more rapid increase in concentration of 16:0 when withdrawing a HIGH DFUL diet compared with MED and LOW (P = 0.057; Table 5 ). No other DFUL × WD interactions were evident (P ≥ 0.120).
Gender Effects on Growth Performance, Fatty Acid Intake, Deposited Fat Composition, and Carcass Characteristics
As expected, barrows grew faster and ate more feed than gilts (P = 0.014; Table 3 ). However, there was no difference between the sexes for G:F (P = 0.346). No significant fatty acid intake differences were evident 2 BAR = barrow, G = gilt.
3 No DFUL × WD interaction was significant (P ≥ 0.379).
4 LOW = moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil; MED = high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend; HIGH = high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil. a-d Within a row, means without a common superscript differ (P < 0.05).
1 BAR = barrow, G = gilt.
2 No DFUL × WD interaction was significant (P = 0.425).
3 LOW = moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil; MED = high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend; HIGH = high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil. 4 Iodine value assayed via titration (Barrow-Agee Labs, Memphis, TN).
between barrows and gilts at any point in the experiment (P ≥ 0.317; Table 4 ). At market (d 82), gilts had a higher concentration of 18:2 in the carcass fat than barrows (P = 0.012; Table 10 ), while barrows tended to have higher 16:0 than gilts (P = 0.054). Gilts also had a higher calculated carcass IV than barrows (P = 0.011; Table 7 ). However, when IV was measured via titration, there was no significant difference between gilts and barrows (P = 0.304; Table 6 ).
Barrows had firmer bellies than gilts via a subjective belly flop score (P = 0.031; Table 8 ), but this belly firmness difference was not significant when measured via a durometer (P = 0.140). Barrows had heavier and thicker bellies than gilts (P ≤ 0.034). Barrows tended to have heavier HCW than gilts (P = 0.062; Table 9 ). Gilts had less back fat than barrows (P = 0.006), but there was no significant difference between sexes for loin muscle depth (P = 0.165).
DISCUSSION
Withdrawal of unsaturated dietary fat further away from market successfully lowered carcass IV when it was measured directly via titration. Additionally, WD from the diet successfully lowered the concentration of 18:2, the key fatty acid measured when evaluating pork fat quality (Carr et al., 2005) . There was not a significant lowering of carcass IV when it was calculated from the fatty acid profile. To be effective and valuable, WD before market must work rapidly and consistently to allow producers to take advantage of cost-saving ingredients. If the reduction is too slow, then the removal of lower-cost ingredients containing highly saturated fats 2 No DFUL × WD interaction was significant (P ≥ 0.208).
3 LOW = moderate intake of unsaturated fatty acids supplied through an inclusion of 2.5% corn oil; MED = high intake of a mixture of saturated and unsaturated fatty acids supplied through an inclusion of 5% animal-vegetable blend; HIGH = high intake of unsaturated fatty acids supplied through an inclusion of 5% corn oil. 4 Measured by a subjective score of 1, 2, or 3, with 1 being the firmest.
5 ET = edge thickness. Measured on the middle scribe side edge of the belly.
6 MT = middle thickness. Measured in the middle of the belly. takes too long and producers miss significant feed cost savings. To meet an acceptable carcass IV of 74 g/100 g (Seman et al., 2013) , a 19-d withdrawal of a LOW and MED DFUL diet was required. A withdrawal of 61 d before market before lowering IV below 74 g/100 g was required when a HIGH DFUL diet was used. Koch et al. (1968) suggested that 18:2 was maintained in the subcutaneous adipose tissue as a reservoir for storage of the essential fatty acids and that 18:2 is deposited preferentially at the expense of other nonessential fatty acids. Warnants et al. (1999) used beef tallow to eliminate 18:2 from the pork fat depot; he also reported preferential storage of 18:2. Therefore, the elimination of 18:2 and the resulting lowering of carcass IV may be difficult when the diet in question contains a higher concentration of 18:2 or a higher DFUL. This conclusion is supported by the current data. Enser (1984) showed that a diet containing sufficient energy to meet the needs of the growing pig reduced their reliance on lipid mobilization. Since lipolysis in the adipocyte is continual, released fatty acids will be reesterified and remain in the adipocyte (Mears and Mendel, 1974) and fatty acid turnover will not be a significant factor in altering the fatty acid composition. Therefore, if the concentration of PUFA deposited from the previously fed diet leaves a large pool of unsaturated fat, the pace of dilution with more SFA coming either from a follow-up diet or from de novo synthesis in the adipocyte will be slowed. In the pig, it has been shown that decreasing inclusion of fat in the diet will increase the rate of de novo lipogenesis (Allee et al., 1972) . Additionally, the fatty acids synthesized from acetyl CoA in the pig is more saturated in structure (Kloareg et al., 2005) . Therefore, increasing the rate of de novo synthesis can alter the saturation of pork fat and will result in the lowering of carcass IV (Duran-Montge et al., 2010) . While de novo lipogenesis was not measured directly in this experiment, these data did show that 18:2 concentrations can be diluted by WD before market or feeding a diet with a lower DFUL.
Multiple researchers have shown that deposited fat IV can be increased very quickly when diets high in PUFA are used (Apple et al., 2009a,b; Benz et al., 2011) . This has been shown to negatively impact belly characteristics (Apple et al., 2011) . The focus of this experiment was to analyze if the withdrawal of dietary fat that was high in PUFA would result in more saturated carcass fat and an improvement in belly characteristics. Others have focused on the withdrawal of DDGS-and its associated high PUFA fat-to improve carcass IV. Asmus et al. (2014) reduced IV approximately 4 g/100 g using a 50-d withdrawal. Xu et al. (2010a) reported that DDGS withdrawal for 21-d reduced carcass IV by approximately 3 g/100 g and DDGS withdrawal for 63-d reduced IV by approximately 9 g/100 g.
As hypothesized, carcass IV was improved by lengthening the period of withdrawal of unsaturated dietary fat before harvest. Surprisingly, though, this improvement in carcass IV did not translate into any improvement in belly firmness, weight, depth, or fat color. Previous studies have shown negative effects of unsaturated dietary fat sources on belly firmness in comparison with saturated dietary fat sources (Apple et al., a,b Within a row, means without a common superscript differ (P < 0.05).
2007; Jackson et al., 2009) . Withdrawal of unsaturated dietary fat in this study did not provide the improvement we expected. This may be due to the low number of experimental units used in this model to quantify the change in the deposited profile of fatty acids in the pig. Clearly, more research on this aspect of carcass fat quality is required to fine tune PUFA withdrawal strategies. Starting with Ellis and Isbell (1926) , it has been shown that deposited fat will be largely reflective of the composition of dietary fat (Benz et al., 2011; Apple et al., 2011) . By design, altering the composition of the depot fat before withdrawal was done by differing consumption loads of PUFA. Inclusion of different dietary fat treatments showed that deposited fat will increase in unsaturation based on the fatty acid intake of the diet. However, the relationship is not as tight as one might expect, because the DFUL is influenced by both the fatty acid composition of the diet and the daily intake of that diet. Depending on the energy status of the pig, adding higher levels of fat to the diet may result in lower daily feed intake (Patience, 2012) . Increasing the DFUL before fat withdrawal certainly had the expected effect of increasing belly softness and carcass IV. Therefore, withdrawal time and diet fat concentration and profile must all be taken into account when seeking carcass fat quality improvements.
At similar BW, barrows have a greater lipid deposition rate than gilts (Schinckel et al., 2008) . Therefore, carcass IV and belly characteristics may differ among sexes even when raised in similar environments and on similar feeding programs (Correa et al., 2008) . In this study, differences between sexes were evident at market for calculated carcass IV, 18:2 concentration, and belly firmness, depth, and weight. Barrows presented the more favorable carcass fat quality as compared to gilts.
To summarize, if the consumption of PUFA is relatively low before the withdrawal of the unsaturated ingredient, the withdrawal technique will successfully lower carcass IV in a rapid and significant fashion. High amounts of 18:2 consumption via the addition of the HIGH DFUL diet showed that an elevated load of dietary unsaturated fat intake makes lowering carcass IV and diluting 18:2 from the depot very difficult and may take as long as 61 d. The withdrawal of unsaturated dietary fat sources from the diet allowed de novo lipogenesis to make the depot fat in the pig more saturated, but this alteration of deposited fat composition did not translate into the improvement of belly firmness, depth, weight, or fat color that we had expected.
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